COPT 



o 
o 

iH 



10 



15 



20 



25 



30 



35 



40 




PATENT SPECIFICATION 

NO DRAWINGS 



L177.100 



Date of Application (^o. 58995/67) and filtng Complete 
Spedfication: 29 Dec, 1967. 

Application made in Gennany (No. E51104 IVc/39b) on 29 Dec., 
1966. ^ 

Application made in Gennany (No. F54173 IVc/39b) on 1 Dec., 
1967- ' * 

Comptee Specification Published: 7 Jan., 1970. 

Index at accq«anoe:— 03 R(27K2C1, 27K2CSB2, 27B208X, ZrK2C12, 27K2C13M. 

27K2Cie, 27K2C28X, 27K2C33A, 27K2C33B. 27KZL1B 
27K2L2X, 27K8C1, 27K8CSB2, 27K8CSX, 27K8C12, 
27K8C13M, 27K8C16. 27K8C28X, 27K8C33A, 27K8CS3B. 
27K8L1B,27K8LZX) 

Intemational Oassifioation: — O 08 g 43/00, 51/54 

COMPLEIE SPECIFICATION 

Stabilized Homapolymers^ Copolymers and Derivatives of 
Alkylene Oxides 



We, FABBWERKB HoECHST AKnO^GSSELL- 

SCHAFT^ vormals Meisten Lucius & (Bruning^ a 
body corporate recognised under German Law, 
of 6230 Frankfurt (M)-Hoec3isti Germany, do 
hereby declare the invention, for which wepray 
that a patent may be granted to us, ana the 
method by which it is to be performed, to be 
particularly described in and by the f oHowing 
statement: — 

TIhs invention relates to the stabHizatioa 
of homo- and co-polymers of alkylene oxides 
and derivatives thered^. 

Homo- and copolymers of alkylene oxides, 
as well as their addition products widi sub* 
stances which contain active hydrogen, are 
subject to oxidative decomposition m the pres. 
ence of light and oxygen which decomposition 
generally increases when the temperature is 
raised. The decomposition, which constandy 
inlcreases, 'is shown, for example by a decrease 
in the viscosity of aqueous sdutions the 
polymers, an increase in their acid number 
and by an increase of their aldehyde content. 

Hi^ stability against oxidative deccmposi- 
ti(Mi is necessary when using such polymers <st 
alkylene oxides, for exampk, as li^icants, as 
components for hvdraulic liquids, as operating 
liquids for hydrodynamic power transmissions, 
as heat transmissicxi media, as thickening 
agents and bmding agents, as carriers in the 
Mds of pharmacy and cosmetics, for chemi- 
co-technical frre^arations, as dyestuff media, as 
texdib auxiliaries and as viscose-modifiers. 
High stability can oftcai only be achieved by 
using an appropriate stabilizer. 

Stabilization £^ainst oxidative decomposi- 
tion is also important in the maintenance of 
constant physical properties, for example, the 
viscosity and the lubricity, of technical oper- 
ating luiuids. Small amounts ci alddiydes or 



adds, which are formed during oxidative de- 
composition, may have extremely disturbing 
effects and lead to corrosion or attack and 
transform sensitive substances, for example al- 
bumen, od<»iferous substances (h: therapeuti- 
cal substances, and influence the pH-value 
of their aqueous solutions. Polyalkylene oxides, 
die molecular weight of vdiich lies above about 
50,000 are especially endangered by oxidative 
decomposition, and must be stabilized bd(m 
bein^ used. 

Hitherto proposed stabilizers are, for ex- 
ampli^ aromatic amines and jAenols, but their 
action is often insufficient to prevent decom- 
position successfully. The requirements for 
such stabilizers r^arding, for example their 
solubility in the media to be stabinzed and 
the need Co prevent disodouration and other 
undesired attendant phenomena, vary consid- 
erably according to the desired appUcadon 
and quite special types of stabilizers having 
rather compilicated chemical structures have 
gradually been developed. Multi-component 
mixtures have also been proposed (German 
Patents 1,210,179, 1,210,558, 1,210,560, 
1,211,389, 1,218,729, 1,218,730, 1,210,558). 

The present invention is based on the ob- 
servation that stabilization of homo-and co- 
polymers of alkylene oxides and reacticMi pro- 
ducts of alfcjrlene oxides with substances con- 
taining active hydrogen can be relatively, 
sunply effected by addmg to them or their sol- 
utions minor amounts of powdered manganese 
metal or of a n^anganese-oontaining compound. 

The amount ctf powdered manganese or 
manganese compound used ds advantageously 
in the range of fixm 0.0005 to 5%, preferably 
0.005 to 0.5i%*, based oa liie wei^ of the 
polymer to be stabilized. 

itlixtures of manganese metal and one or 
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moife manganese-cQiitaiiiing compounds or of 
two or more manganesenxHitaining compounds 
may also be used as a stabilizer. 
Amongst the suitable manganese-containing 

5 compomids there may especially be mentioned 
manganese (IlQ-salis <rf inoiganic and organic 
adds, for cxan^e, manganese-(II>-chlorid^ 
manganesfr<II)-sulphate, manganese<n> ni- 
trate, manganese-(II)-acetate and manganese- 

10 (Il^-resinate, (I\r)-valent manganese com- 
pounds, for esamp^ manganese dioxide, m 
finely distributed form also have a well-defined 
stabilizing action against oxidative degradation. 
Potassium permanganate also has a wefl-<tefined 

15 stabilising action. 

Manganese powder is advantageously used m 
findy distributed form having a grain size of 
less than ISQ/i^ ^eferably d£ less than 40ix, 
Cdmmerdal manganese powders may be used, 

20 which may also contain impurittes, for ex- 
ample, carbon or iron. 

The stalulising action die manganese com- 
pounds or the m^dUc manganese is not re- 
duced even in strong acid medium and is not 

25 reduced even m ibt presence of the hitherto 
proposed antioxidants. It is therefore possible 
according to die present invention to stabilise 
aqueous mineral add solutions of homo- and 
copolymers and derivatives oi ethylene oxides. 

30 The addition of manganese compound or 
powder is carried out by dissolving or sus- 
pending it in the medium which is to be 
stabilized Some nianganese compounds, bx 
examjde, nianganese-(II)-chloiide, manganese- 

35 (II)-nitcate or mangsuiese-{II)-rcsinate have a 
relatively good solubility in polyethylene-§Jy- 
cols dissolution being facilitated by heatmg. 
Mndz, 4H2O is extremdy soluble in poly- 
ethylene glycols. If for example 3 parts by 

40 weight of tiiis compound are heated to 117*^ 
C together with only 2 parts by wei^ erf 
liquid polyeth^ene glycol having a molecular 
wdght of about 400 there is obtained a 
weaMy yellowish solution, which, after cooling, 

45 is highly viscous and dear. Thus, it is possible 
to prepare hi^-percentage c<Micentrates of sudi 
mangaMse compounds in polyeth5iene glycols, 
which then can be added to the product to be 
stabilized in the corre^Kmding amounts. In 

50 polyethylene glycols of higher molecular weight 
which are soUd at room temperature the sol- 
ution or dispersion is carried out after melting. 
Other manganese compounds for example, the 
sulphate, which are insoluble in polyethylene 

55 glycols may nevertheless advantegeously be 
used for stabilizing theur aqueous solutions 
against oxidative decomposition. 



The sduhility of the manganese CQn5K)unds 
m odier potyalk^cne^ycds (e.g. c^pdymcrs 
of edivkne oxid and propylene oxide) is gen- 60 
erally lower. The addition of the manganese 
compounds can be cacried out m dissolved form 
whh the aid of an apptopriate solvent. Thus, 
for example, stabilization <rf pdy-propyiene- 
^ycd having a mrfecdar v^eig^ oi 2000, m 65 
which manganese-(II)<hloride is practically 
insoluble, can be carried out by dissolving 
±e chloride in dipropylene glycol and then ad- 
ding this solution to the batch. In addition, 
the good sdubility of manv manganese camr 70 
pounds in water allows the stabilization 01 
aqueous solutions of pdyal^lene glycols and 
their derivatives. 

These aqueous solutions are important m 
many practical applications. 75 

As examples d tiie homo- and copolymers 
erf alkylene oxides and reaction products of 
alylcne oxides and substances containing ac- 
tive hydrogen which may be stabilized by the 
addition <rf manganese compounds of man- 80 
ganese powders there are mentioned pdyalky- 
lene oxides, for example, polycdiylene glycol 
and polypropylene glycol, copolymers of ethy- 
lene oxide and propylene osdde and the re- 
action products of ediylene oxide or propylene 85 
oxide whh, for example, alcohols, for exan^le 
stearyl or oleyl alc(^^ or carboxylic adds, for 
example, stearic add or oleic acid. The stabi- 
lizing agents which are used according to the 
process of the present invention have a better 90 
stabilizing action than the hitherto proposed 
stabilizing agents. A furdier advantage of the 
manganese compounds or manganese powders 
used accordmg to the present mvention lies 
in die &ct that diey are physiologically tol- 95 
erable. . . 

The following Examples illustrate me m- 

vention: 

Example 1. 

0.057% oi manganese-(II)-chlQride ftefer- 100 
red to pdyallcflene glycol) are dissolved in a 
50% aqueous solution of a polyalkylene oxade, 
consisting of ethylene oxide and propylene 
oxide in a molar ratio of 1:3 and having a 
molecular weight of 11,000 and which is used 105 
as starting substance for a difficultiy flam- 
mable hydraulic liquid. During 30 hours, 6 
litres of oxygen per hour are passed tiirough 
the solution at 95° C. A corresponding test 
without addition of inanganese-(II)-chloride 110 
is made as comparison. The oxidative decom- 
position as to viscosity, add number and con- 
tent of alddiyde is onnpared 
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pohalkylene glycol w:'.- 
' sicu. weielit 11000 in'**-^ 
a 50^ aqueous 
solution — — 


viscosity 
at 25**C- - 


acid number :r&^r.. 
ferred to thei » j 
--undilute -product - 


.coiitentbf 
■f 1 aldehydes, 
>''/calcujated 

as- acetaldehyde 


Before Ae heat test 


- 337 cP. 


0.35 . 


•—0.017% ■ . 


after 30 hours heat 
test-ivithout stabilizer • 


~74'CP 


37r7 


— 0.-129% ' 


after 30 hours heat 
test w. addition^, of 
0.057 % of MnQa 


313 cP 




0.014%/ 




I 

iri',.'. ^- 

-:1 X • 



polyediylene 
glycol mol. 
weight 35000 
in 25% aqueous 



viscosit 
at 50'^< 



Jadd iumbier 
' refered to 
thiejpure 
"polyethylene ' 
glycol 



content of 
formalde- 
hyde in % 



total coiitfcnt 
of aldehydes 
' caicrilated as 
acetaldehyde 
m% 



Before'tfie 
heat test' 



400 cP 



0.15 



0.004 



0.016 



aftser 30 hours 
heat 'test withi:' 
out stabilizer ' ' 



56,5 ' 



0.029 



0.27 



content of 
peroxides 

^ calcula- 
ted as * 

HaOain'% 



0.0009 



.or. 006 



after 30 hours 
heat test" with ^ 
0.03% of MnOj 



360 cP * 



"07002 



0.009 



0.0005 



- — ■ EXAAtPLB 3. 

0.0023% of manganese-(II>chloride (refer- 
red to- the .weigjit of .the sdution) are -added 
to a :l%c. aqueous solution of polyethylene 
15' glycd having a m<^ecular weight- of -about - 
500,000 and heated to 80^ C. frar 6 hours. Air 
01*. additional oxygen is: not bubbled through, 
sinc6 the polyethylene oxides of such high mol- 
ecular weight which are appropriate for textile 



-auxiliaries as well as -thi(^ening-and binding. 20 
agents for pharmaceutical, cosmetic- and - . 
chemo^echnkal products,; when heated are in- 
creasingly subn^itted to decomposition. They * 

- are distinguished by a hi^ viscosity of Aeir 
aqueous solutionis, which rapidly decreases with - 25 
the dectaposition of the. product The com- * 
parison with the similar polyediylene oxide 
without stabilizer gives the f (lowing results: 



4. 
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i 



polyethylcae side molecolar 
wdght 500 000 m .1% 
aqueons 



viscosity of tbc 
soludon at 2SX . 



Before the heat test 



165 cP 



after 6 hours heating to 80°C 
without addhioa of MnQ2 



8 



after 6 hours heating to SO^C 
with addition of 0.0023% 
AinQe referred to ±e wdiJit 
(^±e prepared solution 



151 cP 



EXAMPLB 4 . as described in Example 1 by simidtaneoudy 

• 20% aqueous solutions of 4e poly addition passing through oxygjen ^nd^J^^*^^ ®| 

products rf ethylene oxide to stkrfc acid or correspondmg soluuon without addition of 

5 steatyl alcohol are submitted to die ihcat test manganese. 



tested product in add numbo: re- content of 
20% aqueous ferred to the un- formaldehyde 
solution' diluted product 



% 



total content of conftent of 

aldefaydes, calcu- peroxides 

lated as acet- calculated 

aldehyde % as 11.0, % 



appearance 



stearic add 
+25 mols of 
ethylene oxide 
(EO) before the 
heat test 



0.6 



0.0006 



0.005 



O.O0O6 



water dear 



stearic add 
+25 mols £0 
without stabiHzer 
after 30 hours 
heat tost 



106.0 



0.0106 



0.2 



0.0074 



milky white 
dispeision 



stearic add 
+25 mols EO 
widi 0.025% 
of MnQ, after 
30 hours heat test 



0.6 



0.001 



0.006 



0.0006 wateMlear 
solution 



stearyl alcohol 
+25 mols EO before 
the heat test- • 



0.5 



0.0007 



0.007. 



•0.004 water-dear 
solution 



stearyl alcohol. 
+25 mols EO 
without stabilizer 
after 30 hours 
heat test . 



57;0 



0.0134 



O.L 



0.007 millqr white 
^persion 



stearyl alcohol 
+25 moles EO 
with 0.025% 
of MnQa after 
30 hours heat test 



2.8 



0.002 



0.001 



0.0009 water-dear 
liquid 
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Example 5. pared with the cQrre^ondmg ncm-stabilized 

A mixture of 96% of polypropylene ^ycd product. Sinoe most manganese compounds aic 

of an average molecular wei^t of 2000 and insufficiently soluble in polypropylene glycols 

4% dipropylene glycol is submitted to the for the process of the present invention dipro- 10 

5 heat test as described in Bxaxqple 1 by slm- pylene ^ycol was used as solvent 
ultaneously passmg through oxygen and- oom- 



96% of polypropyleneglycol 2000 viscosity add 
44 % of d^ropylene glycol at 25 "^C number 



Before the heat test 


318 cP 


0.1 




after 30 hours heat test 
without stabilizer 


161 cP 


49.8 


afto: 30 hours heat test with 
addition of 0.03% of MjiQa 


298 cP 


2.2 



Example 6. read off from the add number and aldehyde 

Pure polyethylene glycol having an average content. The following survey shows that the 

15 naolecular weight of 400 shows under the con- addition of 0.114% of manganese ddoride 20 

ditions cf a heat test mentioaed in Example kigdy prevents the oxidative decomposition. 
1, phenomena of decomposition^ which can: be 



polyethylene 
glycol 400 


add 
number 


aldehyde 
content, 
calculated 
as acmi- 
dehyde 


formal- 
dehyde 


peroxide 
content 
calculated 
as HgOs 


Before the heat test 


0.1 


0.028% 


0.0011 % 


0.0017 % 




without addition 
of stabilizers 
after 30 hours 
heat test 


12.0 


0.37% 


0.12 % 


0.02 % 


with 0,114 % of MnQj 
after 30 hours of 
heat test 


0.1 


0.016% 


0.0035 % 


0.0005 % 



Example 7. 
Dilute aqueous solutions of polyethylene gly- 
25 col having a molecular weight of about 1500 
• of different concentraticms are heated under re- 
flux to 80° C during a period of 140-430 
hours in the presence of different stabilizers- 
Tests 10 — 16 contain additions of sulfuric 
30 acid, 11% of sodium sulfate and 7% zinc sul- 
fate as they are usual in acid precipitating baths 
in the viscose industty. In the following Table 
they are called "acid bath". The activity of 
known stabilizers is used fot comparison. After 
35 the test the wount of formaldehyde whidi W 



formed as characteristica is determined for the 
deccmiposition of the polyediylene glycol. 

In tests 8 and 9 the content of undecom- 
posed polyethylene glycol ^^ch remained was 
t^ed. Li test 8 onlv half of the originally used 40 
amount was to be found whereas in test 9 the 
originally used polyethyl^ glycol was to be 
found in practically the smc amount. The de- 
terminations have been carried out according 
to K. Burger 'Trace analysis and quantitative 45 
determinati<m of polyethylene glycols" (Zeit- 
schrift Anaiyt (Mm. 7P6-259 (1963) ). 



/ 
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Table to Example 7 



test N . 


aqueous solutions of pofyethylene 
glycol (PEG) 1500 
FE&-OQiiteat additions 


duration i 
headn^ 
hours 


formaldehyde 
ppm 


1 


1% 


none 


232 


TO 

78 


2 


1% 


MnCVlO PP"^ Ain 


232 


<1 


3 


10/ 

1% 




216 


<1 


4 


1% 


MnSO^/lO ppm Mn 


216 


<l 


5 


1% 


A4n(NOa)a/10 ppm Mn 


216 


<1 


6 


1% 


Mn-acetate/10 ppm Mn 


216 


<l 


7 


1% 


Aln-dtrate-lO ppm Mn 


216 


<1 


8 


0.1% 


none 


232 


24 


9 


0.1% 


MnOj/lO ppm Mn 


232 


<1 




0.1% 


add bath without 
stabilizer 


216 


v24 


11 


0.1% 


add bath MnSOJ 
10 ppm Mn 


216 


<1 


12 


0.1% 


aad bath MniAi/o ppm Mn 


430 


3 


IS 


0.1% 


add bath 10 ppm 
10 ppm phenotiuazine 


430 


33 


14 


0.1% 


add badi 10 ppm 
piopylgallate 


142 


21 


15 


0.1% 


add badi 10 ppm 
phex^-p-naphtnylamine 


142 


17 


16 


0.1% 


add badi 10 ppm tert- 
buiyl-hydro^anisole 


142 


18 



A 25% aqueous solution of a polyethylene 
glycol having a molecular wei^t of 35000 is 
5 heated under reflux to 95*^ C for 24 hours for 
con^yarison with and without stabilizer by 
simultaneously passing through 6 litres dt 
oxy ge n per hour and the oxidative decomposi- 
tion is tested by n^ans of the viscosity. For 



this process, besides the manganese-(II)-su]fate, 10 
known stabilizes are also used for comparison. 
Furthennorc, the amount used of a stabilizer 
is varied between 0.004-0.0004% (referred 
to the polyethylene glycol) used. The excellent 
stabilizing action of the manganese becomes 15 
most clear with only small amounts thereof. 
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Am unt of stabilizer 
referred to the 
weight of the PEG 
35000 



duration 
cfheatix^ 



viscosity 
of the 
aqueous 
solution 

3125*^0 hours 



viscosity 



viscosity 



widiont stabilizer 
btfine tbe heat test 


0 


380 cP 










without stabilizer 
after ilie heat test 


8 


88 ^ 


16 


33 cP 


24 


17 cP 




0.004% MbSO« 


8 


364 « 


16 




24 


299 „ 


0.004% Phenothiazine 


8 


359 „ 


16 


177 „ 


24 


57 „ 


0.004% PBN+ 


8 


175 „ 


16 


55 „ 


24 


27 „ 


0.004% PAN++ 


8 


336 „ 


16 


180 „ 


24 


50 „ 


0.004% Frops^galkte 


8 


106 „ 


16 


74 „ 


24 


16 „ 



0.001% MiiSO« 


8 


348 




16 


167 






0.001% Phenothiazine 


8 


124 




16 


44 






0.001% PBN+ 


8 


129 


,3 


16 


53 






0.001% PAN++ 


8 


169 


>i 


16 


76 








0.0004% M11SO4 


8 


273 












0.0004% Pbenodiiadae 


8 


141 


99 










0.0004% PBN+ 


8 


123 












0.0004% PAN+ 


8 


146 


99 











+PBN= phenyl-p-naphthylamine 
+PAN=: phenyl-a-naphthylamine 



Example 9 
0.025% of manganese powder having a 
grain siaae of \<40tii (referred to the polyaBqr- 
lene glycol) is added to a 50% aqueous sohxdon 
ot a pdyalkylene glycol consisting of ediyiene 
oxide and propylene oadde in a njdar ratio of 
3: 1 and having a molecular weight of ahout 



11000. 6 -litres of oxygen per hour are passed 
through die mixture at 95®C during 30 hours. 
A correspcmding test was carried out widiout 
die addition of manganese powder for com- 
parison. The oxidative decomposition as to 
viscosity,: acid number and aldehyde content 
was compami. 



10 



15 
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polyalkyiene glycx)! 
moL weight 11000, 
in 50% aqueous 
s lution 


visoosi^ 
at 25*C 


aciu uuiiivv* 
iderred to 
undilute 
product 


content f 
aldehydes 
calculated as 
acetaldehyde 


before the heat test 


337 cP 


0.35 


0.017 % 


after 30 hours heat test 


74 cP 


37.7 


0.129 % 


after 30 hrs. heat test 
w. add. of 0.025% of 
manganese powder 


319 cP 


0.8 


0.01 



When using 
grain size between i 
areobtiuned. 



powder having a 
}u similar results 



Example 10. 
A 25% aqueous solution of a pdyedi^ene 



glycol having an average molecular weight of 
35000, to which 0.0127, of manganese powder 
is added is submitted to a heat test as des- 
cribed in Example 1 and compared with a 
polyeth^ene glycol solution free of manganese 
treated in the same way. 



10 



polyethylene 
glycol 35000 
in 25% 
aqueous 
solution 


viscosity 
at 25^C 


add number 
referred to 
pure poly- 
ethylene 
glycol 


content of 
formalde- 
hyde 


total content of 
aldehydes cal. 
as acet- 
aldehyde 
in % 


content of 
peroxides 
cal. as 
H2O2 in % 


before the 
heat test 


400 cP 


0.15 


0.0004 


0.016 


0.0009 


after 30 hrs. 
heat test 

without stabilizer 


8 cP 


56.5 


0.029 


0.27 


0.006 


after 30 hrs. 
heat test 
with 0.012% 
manganese powder 


351 cP 


1.3 


0.004 


0.009 


0.0007 



Example 11. 

15 0.17: of manganese powder referred to the 
weight of the polyethylene glycol having a 
grain size of <40/t is added to a 1% aqueous 
solution of a polyethylene glycol having a mol- 
ecular wei^t of about 500000 and heated to 

20 80^ C for 6 hours. Since polyethylene oxides 



of such high molecular weight are increasingly 
submitted to decomposition under thermical 
conditions, in this case they are nor treated with 
air or oxygen. In the following Table decom- 
position is shown by the decreasing of the vis- 25 
cosity. 



polyethylene oxide mol. weight 
500 000 in 1% aqueous solution 



before the' heat ttst 



viscosity of the 
solution at 25 ""C 



165 cP 



after 6 hours heating to 80*^0 widiout addition 8 cP 



after 6 hours heating to 80*C 
with addition of 0.1% manganese 
powder referred to the wdght of the 
polyediylene glycol 



136 cP 
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BSAMPLB 12. 

20% aqueous solutions poiy additicsi pro- 
ducts of euiylene oxide to stearic add or stearyl 
alcohol which have been stabilized with 0.01% 
of manganese powder having a grain size of 



'<40ji arc submitted to th heat test as des- 
cribed in Examjde 1 and simultaneously 
oxygen is passed through and then they are 
ccHnpared with the corresponding solutions 
without addition of manganese. 10 



tested product in 
20% aqueous solution 



acid number xe- 
referred to the 
undilute product 



content of 
ftrmaldehyde 



% 



total content of 
aldehydes, calcu- 
lated as acetal- 
dehyde % 



content of 
peroxides 
caL as 



result 



Stearic add 

+25 mob cxf ethylene- 

oxide before die heat test 


0.6 


0.0006 


0.005 


0.0006 


water-dear 

solution 


stearic add 

+25 mols of ethylene- 106 . 0 
aside without stabilizer 
after 30 hrs. heat test f 


0.0106 


0.2 


0.0074 


milky white 
dispersion 


Stearic add 
+25 mols of ethylene- 
oxide with 0.01% 
manganese powder 
after 30 hrs. neat test 


1.0 


0.001 


0.004 


0.0011 


almost dear 

MMuaon 


stearyl alcohol 

+25 mols of ethylene- 

oxide before the heat test 


0.5 


0.0007 


0.007 


0.004 


water-dear 
solution 


stearyl alcohol 
+25 mols of ethylene- 
oxide without stabilizer 
after 30 hours heat test 


57.0 


0.0134 


0.1 


0.007 


milky white 
dispersion 


stearyl alcohol 
+25 mols of ethylene- 
oxide with 0.01% of 
manganese powder after 
the heat test 


1.0 


0.002 


0.004 


0.0007 


almost dear 
solution 



BXAMPLE 13. 
Fcdypropylene glycol having a medium nud- 
ecular weight of 2000 is submitted to the 
15 heat test as described in Example 1 by simul- 
taneously passmg through oxygen in the 



mesence of 0.05% of manganese powder 
having a aain size of :<40/i and then com- 
pared with the corresponding non-stabilized 
product 20 



polypropylene glycol 2000 


viscosity at 25°C 


add number 


before the heat test 


325 cP 


0.1 


after 30 hours heat test 
without stabilizer 


285 cP 


12.4 


after 30 hours heat test with 
addition of 0.05% of 
manganese powder 


324 cP 


0.6 



10 



1,177,100 



Example 14. 
Pure polypropylene glycol having a mediinn 
molecular weight of 400 shows under the con- 
dition of a heat test mentioned in Eicampic h 
phenomena of decomposition, which can be 



read off from the acid number and the aldehyde 
content The following survey shows that the 
addition of OM'A of manganese powder (gam 
size <40a largely prevents decomposition. 



pdyechylene glycol 400 


add number 


aldehyde 
content^ 
calculated 
as acetal- 
dehyde 


peroxide content 
calculated as 

HA 


before the heat test 


0.1 


0.0073 


0.0026 


without stabilizer 
^er 24 hours heat test 


61.2 


0.096 


0.0550 


with 0.05% of manganese 
powder after 24 hours of 
heat test 


0.5 


0.014 


0.0054 



WHAT WE CLAIM IS : — 

1. A composition which comprises (a), a 
homo- or copolymer of an alkylene oxide, or 
a reaction product of an alkylene oxide widi a 

15 substance containing active hydrogen, and (b) 
powdered manganese metal or a manganese- 
containing compound. 

2. A compoation as claimed in claim 1, 
which comprises from 0.0005 to 5% of com- 

20 ponent (b), based on the wei^t of component 

^ 3. A composition as claimed in claim 1, 
which comprises from 0.005 to 0.5% of com- 
ponent (b), based on the weight rf component 

4. A composition as claimed m any one ot 
daims 1 to 3, wherein as component (b) there 
is used a manganese-(II) salt of an inorganic 
or organic add. 
30 5. A composition as claimed in claim 4, 
wherein the manganese-(II) salt is manganous 
diloride, manganous sulphate, manganous 
nitrate, manganous acetate or manganous rcsi- 
nate. 

35 6. A composition as daimed in any one of 
claims 1 to 3, wherein as component (b) there 
is used manganese dioxide or potassium per- 
manganate. 

7. A composition as daimed in any one of 
40 claims 1 to 3, wherein as component (b) there 

is used powdered manganese metal having a 
partide size of less than ISO^a. 

8. A composition as daimed in claim 7^ 
wherein the partide size of the manganese 

45 powder is less than 4Qtt, 

9. A composition as daimed in any one of 
claims 1 to 8, wherein as component (a) thert, 
is used polyethylene glycol or polypropylene 
^ycoL 



10. A composition as daimed in any one 
of daims 1 to 8, wherein as component (a) 
there is used a copolymer of ethylene oxide 
and propylene oxide. 

11. A composition as daimed in any one 
of claims 1 to 8, wherein the substance conr 
laining active hydrogen is an alcohol. 

12. A composition as daimed in claim 11, 
wherein the alcohol is stearyl alcohol or oleyl 
alcohol. 

13. A composition as claimed in any one or 
daims 1 to 8, wherein the substance contain- 
ing active hydrogen is an acid. 

14. A composition as daimed in claim 13, 
wherein the acid is stearic or oleic add. 

15. A composition as claimed in any one 
of claims 1 to 14, which is an aqueous sol- 
ution of component (a). ^ . i c 

16. A composition as claimed in daim 15, 
wherein the aqueous solution comprises a min- 
eral add. . , . 1 

17. A composition as claimed in claim 1, 
substantially as described in any one of the 
Examples herein. 

18. A process for stabilizing a homo- or 
copolymer of an aUgrlene oxide, or a reaction 
product of an alkylene oxide with a substance 
containing active hydrogen, which comprises 
intimately mixing the homo- or copolymer or 
the reaction product with powdered manganese 
metal or a manganese-containing compound. 

19. A process as daimed in daim 18, 
wherein the manganese metal or the man- 
ganese-containing compound is in the form oi a 
soludon or a dispersion. 

20. A process as daimed in daim 18, the 
product of which is a composition as daimed 
in any one of daims 1 to 16. 



50 



55 



60 



65 



70 



75 



80 



85 



1,177,100 



11 



21. A process as daimed in daim 18, ABEL & IMRAY, 

carried out substantiany as described in any Chartercd Patent Agents^ 

one of the Examj^ horein. Quality House, Qiudity Ctnirt, 

Chancery Lane, London. W.C.2. 
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